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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium which considerably reduces transition 
noise in a multilayer magnetic recording film, has 
excellent S-N ratio and is suitable for short-wavelength 
recording. 

SOLUTION: The magnetic recording medium has a 
perpendicular magnetic recording film 5 comprising an 
artificial lattice film formed by alternately stacking Pt or 
Pd layers and Co layers and containing B and O. 
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^ i mm<Dm^mm» 0 

d; Pt, Au, A g> Rh, tL<liI r XtbZZk 
[ff*Jl5] JiiaT^/iiis B&tfO£:^W-r<5^£ 

tit* t com^um-h & z rmm &mz.z>zk&ftmt 

d, Pt, Au, Ag, Rh, 3£L<i2 I 

£ -r z>m mm 7 mm^mnumm^o 

[»3fcJE9l ±ta^k1fcH, S i O2, A 1 z O3 > M 
gO, TiOz, Li20, CaO, ZnO, ZrO, Y 30 

203, Hf oxfrzzk*w&k^zmxm7mm<om 
iii^io] ±&mtm\z* si 3 N 4 , a in, b 

N, T i N> ZrN, G aN*Ci>5r t»iit5»# 
[W*Sl 1 ] JL«SJSHfc*H, SiC, TiC, Z r 

z t k-rzttii&m s mm^m^mm^o 40 

1 3 ] ±E«BittJlfi, N i Fe, C o Z 
r, FeN, ^KltNiF e T a C <?: 2r^« 

[0001] 

fl&»^-:7\ 7n- ; t- (Sftffiffi) 7* -f * *JKSC 
[0 0 0 2] 

[«*a>«*H MCftKflElcHtdSMmEftlt, so 



Lfc#*oX 5 fflSfcftoXtXt^. 

[0 0 0 3] Z<D^ «ftE»!SE{*:jC#i-SBrt««IEft 

LX, CoCr^J^<i^SiXtV^ j) 
[0 0 0 4] L*»UftiSb, ^fftiMGfiffl&f&fa&jK 
*«Otttt*Tfi.i: LXOC o C r ^WiIKaS*tt 

[0005] ^^pjjM^^-r^fc^^d, sE^Mia 

ftffltt«eftMEff«>tttSUi& LX. 
CotPtXIiP d £ fcifcSKSUi Lfc«JIB£teJf #;fc 
[0 0 0 6] 

mw&mikLj:? k-tzmmi kz*>x\ «c c 

P tXttPdtSrS£ai-«[JlL^:39lJHK^fEi»eS: 

x% mmm^mmiz&rt z / >< x<D&£te&f£\,^K 
[0007] Lfc^ot, 

■^*i-5«aia*istwc*5v^x, sumxeOTK:*; 

[0 0 0 8] 

[0009] *&w\zmzmn&mmm*. mmmnm 

mmkLX, Ptl^KliPdii:Co|t«Sl: 

LxtezmmM%mmm*ffi*-z>tiiib. mmm%umm 
[0010] 

1 0 0 1 1 ] m 1 Lx*mw<DnM<omm<n~m 
k, mm2±izMj&£titzmmm3k, &mm3±izm 
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iooi2]ss2it m^mm^comm^x y> nft 

[0 0 1 4] THUS 4 IS, BfcA^it*:*-*-**** 
*trtt»KJ:3*J*S*i*. :</)J;3/^am 

WMSfcltt, Pd, Pt v Au, Ag, Rh, I r&m to 

[0015] mttJMtfM 5 tt, PtlitCo Jf ^ 
Bf*<oJi**f Jt*S«c«Ji $ Jxfc AXft^MIA* k ft £ t> 

B£$CfE»JI 5 11, :^T1t Mx.tfff$J&S. 0. 6nm 20 
(DC omt, M*.ttWSd s 0. 6nmWPt|H\ ^ 

n^*tt2 o^-fo^stcmii^^-cfta. pti 

[0016] {£&J1 6 fi, SfJi^MI5»Ji 5 ±i\Z.&mte 

So 

[00l7];:t% : ^^iE®4£#: 1 tt, *ifi£M 
eflW5 0*AK3R-C«>SC oJl^&tfP t JIcQ^ic 

[001 8] r<D««e«K#itt, 5 

[0 0 19] «[Ji«*IE»Ji5 4 , l-*5<t5B7C 40 

[0 0 2 0] Cftti\ ttJHtt«E»IB5tti|C*3JtSB7C 

3o ai»fia^E»ji5t(c^(t6B7c*^>ff* 



[0021] -tux, ±^Lfc^#^i, smttauaft 
n^c smfegusft 1 xvx. as^^iE^s 5©#p t 

IMColl;, ±i$Lfci&IST-B7ci££^W£itS 
[0 0 2 2] ««Smi&»i5f lC4bNt505niH 

<£>^W^tt. 0. ll^fili, 1 om.*%uTti-%> 

[0 0 2 3] wtltt, flWUK^IBftJi5*(C43rt5 05c 
&5P ttt^&t^Cott^O«*^Wftfflirtt^+^fC 

161 ± * it 6 am tc » 6 r t A* T*# ft V lb -e*> 

[0 0 2 4] *rLT, ±atfc***l4, 8t/H3&MfBli 
Jf 5(0#P t Jf&tfS-C oJllC:fc^T±5£LfcSiia£ * 
n^o ««EWIE1*: 1 -Ctt, SI^^IE^B5W#P t 

[0 0 2 5] ±Ilf;Til4(^ IH2lC^-rj: 

?|C, ±*Lfctt»dSB7C*&l507C*^**Lfc»» 

«j**$*LTtav> 0 T^Jl4tfS^ri»5*mfc:J; (9 
*dt$Jx5Z^liJ:0, PtIMCoi^^5fi 

Jl4*5Bro*&r505£*^*-fSwt(c:J:l9. 
Att^m^tt^as^^ix, ^ttT»JB4±*c^jft**i-5 

[0 0 2 6] Z(Dh$, ±x&LfcTlfeS4*(C*5^5B 
7CiflXV07C*^^#*tt, B7C^(Cf^LT(i, llf 

[0 0 2 7] mtt, T^®4 4 J (C^(t*B7n^^^W 

»tcffi*fe*Lfti\ tit, *r<o*MI, SWlKftlSSrJi 

-ti:*^$r y #6Ci:^-e^ft^75^T'fe5o *fc, Tife 
«4*lc^W$-lt6B7c*w*3fts, 3 0gf%j:n# 
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[0 0 2 8] £fc, TWm4*tC%#£&2>Oytm(Om 

o. iji^%^±, 3 om*%yLTt-tz>z t& 

4Eptc-S*$-fr-507clRofl:35$, 3 OJJK-?-%J:9 *>#i^ 

[0 0 2 9] ^:tT, _b3£L^B7Ci(l^07Citl^* 
i-d«M««LGM 5 t B5c*&tK>5c*&**f ST 

4 S/NJt£f£]Ji£-£S$j 20 

[0 0 3 0] ±i£LfcT*i!2/f 4te, Pd, P t, 

Au, Ag, Rh, I r <Dffi*b&jjffl}g<D&m<n&Itlfa 

S iOz, AI2O3, MgO, Ti02, L i 2O, 
CaO, ZnO, Z r O, Y2O3, HfO^ftW 

scfc*5t?*a 0 ±3*Lfc»&*mii. Pd, p 30 

t, Au, Ag, Rh, Ir <Dffi'biLjjmT&<D&m<Offi 
tlfrk* S i 3N4. A 1 N, BN, TiN, ZrN, G 

d, Pt, Au, Ag, Rh, I r 0>&fr&#1Slig<£>& 
*WWttd»fc, SiC, T i C, ZrC, T a C^(D^ 

Pd, Pt, Au x Ag, Rh, Ir <Dm>b±LJ5W&<0 
&m(DloJtlfrbs S i O2, AI2O3, MgO, Ti 
O2, L izO, C a O, ZnO, ZrO, Y2O3, Hi 

[00 3 1 ] Z05IK«IS«jK*«c*5^-Ctt, ± 

»Lfc«'&»»^P,^STll&JB4 4:«x.5»^«C, H3 
^-ri9(cT«feS4<oaTI-, 1-fcfc>fe«i»ME» 
■ 5fcR#«iCtt«ttJBS:iaLTt,Av\ SKIS 
ftffl»»E»«<oT«tc:, 

±aLfc**»»^b*-6T*Ji4«r«jt6wi:'C, so 
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«EftJBT58^5/-f XS:fi:«i-Swi:*5x-t-5o i" 

[0 0 3 2] rcOir^r, *^W>P)45T«!i4©f 
1\ 30nmJ:»l»>S^ SUlJttttlHM 5 ,t , ft 

[0 0 3 3] B3iO«m ttlttl^U, «itf, 
NiFei«rfflV\ IM-frttftJi^ur, 
2 0 nm(D (Au + S i O2) JI£ffil\ ffiJlttSlGft 
l5tlT, f?^A\ ^J^ft 0. 6nm<OPdJl£, 
J¥£^> 0. 6nmOCol^\ **l«eix2 

[0 0 3 4] Ei3^^^Tii, tfcM&mtLX* 

n i f em&m^T^ztK ikwtm\zm^tmn. 

wtttCjS^$tU5Cir/ < f<, CoZr, FeN, NiF 
[0 0 3 5] 

So 

[0 0 3 6] <Hm^I 1 >H^i 1 t?fi, flMttXKflfc 

[0037] tt«e«Ht»»:, as 2 . 5 <i >-?-<ntf7> 

■ OttjA. 4R-JS^ (CoBO:0. 4nm/PdB 
O: 0. 6nm) X20/Pd : 20nmtl, H4tC 

[0038] f&m&w&J *s<*y*v >?fflmm%& 

|:8X10- 5 Pa, t^At^ : 1 2 OWt Lfc c Xs< 

y?yi/y#~jfyVY£ % T«6S4fflicti, Pd^-y 

9—¥y b±RX*P d ^-^^ h±td 1 cm^^Bf y 
X^r4figaS^it3t^-yy htrfflir^fc. Tife^460fiJc 

f?t\ «[)B»^CIE»« 5 WfifclKtti (Ar+02) 
^I^^T2 P a(7)X/>^/^^f^iET'tfofc 0 Ar<b 
Oz<DWmm&itOz/A r |i, 0. 2%<tLfc 0 . 
[0 0 3 9] f^»L^a»IE»«t*l W«0BK* 

3i^/u^r— 5^^tiX^ (Energy-dispersive x-ra 
y:^T, EDXt^c ) St>*~^^ *>K&ftVr#r 
(Secondary ion mass spectrometer : I^IT, SIMS 

^%r*feo, o5c^^^fr^(t, 0. 3^%-e$,o 
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[0040] ±ia^*5^rfp»L^««ia»K»:i(ofi 
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K (MR^y K) "CJlffigc^S OMH 

0MHz(7)|ff 0H7J^80MHztT'W/^X 

[0 0 4 1 ] 
[*1] 







He 


S/N 




(CoBO-0. 4nm/PdBO-0. 6nm)X20 
/Pd— 20nm 


2.0kOe 


28dB 


HI60I7 


( CoBO-0. 4nm/ PdBO-0. 6nm)X20 
/PdBO-20nm 


2.3kOe 


30dB 




( CoBO-0. 4nm/ PdBO-0. 6nm)X20 
/(Pd+SiO 2 )-20nm 1 


2. OkOe 


30dB 


3Ufc0«36 


(CoBO-0. 4nm/ PdBO-0. 6nm)X20 
/(Pd+Si0 2 )-10nm/Ni 8 o Fe 15 Ta 5 -20nm 




32dB 




( Co-0. 4 nm/ Pd-0. 6 nm ) X2 0 
/Pd-20nm 


3.4kOe 


12dB 



[0042] mmm 1 -effcK \*itmsMBMHt{* 1 r±, h 

jft*. S/NI4 2 8 d B tft»/j:«^UV^5, 30 

[0043] <nmm2>Twm*p t ti,tzz.t£Xft 

[0 0 4 4] ±IB^*3V^Tf^»Lfc^lS^«s:^Sii: 
[0 0 4 5] <nMffl3>Ti&m&AukLti^t£Xft 

[0 0 4 6] ±ta^*3t>TfP»uyiuK»is»«E*cosii: 
[0 0 4 7] <S516«4>T*Ji*Ag £ Lfc:4:^ 

[0048] ±ia(c*s^Tf^»LfeK«ia»jst*w*ia 
[0049] <nmm5>Ti&m*Rh tLtz^ksxft 

[0 0 5 0] ±IEiC*5^TfPMLfclK«CI5ftjKff(73M 

f^-^ n*&#ji tm^<D^^mhtitz 0 so 



[0 0 5 1 ] <HjS0ij6 >Ttf!/i£- I r t Lfc:i^ 

[0052] ±i5tcdo^Tf^ffl{bfc^fa»^^Sii: 
[0053] <mmm7>mmm7x^ mmMm.mm 
[0054] m%mmi&m^ mmm 1 1 lt# 

MLfc 0 ^Ji(Dmi^, *Hj&te> (CoBO:0. 4 n m 
/PdBO: 0. 6nm) X20/PdBO : 20nm 

[0 0 5 5] ^-^y^-^-yMt T*/B4ffl 

[00561 f^»L^««SE»««: i <nmmm% 

EDXWS I MSta OWk^fcirC^ Btu^cD 
3iW$)i9, 07c3ia>^fr«P(:J\ 0. 2 

[0 0 5 7] ±E(C*5^rf^»Lfc««E»li*l<OS 
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-<tz&%k*mi\zffii*:x7jk't 0 zzx\ s/Nii, mm 
mi tmmicLxi&frtio 

[oo5 8] mmm7 xftMLtcmnmmmm*. mm 

&B£ti. S/Nfi3 0 d B i:a^^fit^^LTV^ 0 

*bbtitzztx\ *:<D±\cmmLtcc o/p dmmm% 

[0059] <mmms>Tmm&p t bo kLtz^t 
[0060] ±mic^^xi^mLtcm^m^(Dmm 

[0 0 6 1] <^»j9>Ttt!i®$rAuBO^LfCwi: 

nmm7 t&mizLxmMMmft&timi* 20 

fc. 

[0062] ±iE«cfc^rflpKL^«a*ia»i«*wSB: 

[oo6 3] <mmm\ o>Tmm*A& bo kLizz. 
tuftn* nmm7 kmmc^xm%mmm{**i$mL 

[0 0 6 4] ±K^V^TfP*Lfca*IB»jBltflE«)SB[ 
[0 0 6 5] <Hife0iJ 1 1 >Tmm%:R h BO kLtcZ 

[0066] ±mizte\,yxftM\.tzm^m!&#<nmm 

[0 0 6 7] <Hi£0iJl 2>Tfl!lJf £ I r'BOHfc: 

[0068] ±iajcfcv^Tf^»Lfc«[ftsa»«E«c(o^i: 40 

H»J7<b^^^^^^tL/Co 
[0 0 6 9] <Hft#Jl 3 >^ffi0ijl SlJff&^ 

[0 0 7 0] RftEftjRffrtt, aW»*E»»tlC*5li- 

W**r0JSCiP%, 0. 5^%, 0. 7j«H=-% % 1 JRC^- 
%, 1. 8J^%, 3Sf%, 4. 3i^%, 
<b^{fc£^5::£:j£A*Mi, HJS0J1 ^«iat8ll so 



<Dmn&mi&t£&i¥8iLtz 0 &mv>mf&, mm*, mm 

&\l tmmz (CoBO : 0. 4nm/PdBO:0. 
6nm) X20/Pd : 2 0 n m <t U H4t^^-f^f® 

[0 0 7 1 ] ttJBKftEft*5*lc*3JtSB5cgR<o$* 
^<^y^yy h±t-iBgi-^B^5/^ 
<0*rC*I»U OTCiRK)$*r*li, A r *02 
SJt (0 2 /Ar) JCj:?)fl5iJ»L^« 

[0 0 7 2] ttSCEftttfr 1 ^«e^E»S 5 

— #?&t£X|g (Energy-dispersive x-ray: EDX) S 

^Vftft^tfrtf (Secondary ion mass spectro 
meter: S IMS) fcJB^Tjfc^ttWSWLfc, 
[0 0 7 3] ±E*C*5V>rf^«Lfe8««(39«*E««E 

|g] 7 :;t\ S/NIi, *I1MIU:LT 

[0074]|H7<fc«9. B7cSRO«4T^iJK^%^{4- 

—&<Dl£kteZz\k&nZo ^WS/N^±#f6B5c 

i-*B5ciBwfi||f$W*tt. Otc^(7)^W^0. 11^ 

[0075] £x±<nmmfrto^ mmmnmmm^m&^L 
j-&m±z&&tc&ic&mt£BKm<D^mmi^ im* 

%£X±X$>Zz\k&nZo ro&ftl*. ±3*LfcH*« 
7l^^oit6P d BO*»b*ST*Ji«>*S**flC^3ftSait<k 

[0076] <mmmi 4>**«i 4m mm* 

I 0 0 7 7 ] JK^EftKW*. B7C*<0$W*Sr3lH^ 
%IC@£U B5E*O$W*«:0JW^%, 0. 0 5^ 
%. 0. 0 8^%, 0. 1JB^%, 0. 2^°/ 0> 
0. 3J^°/ck 0. 3 7^% 0. 4 8l^%^|k 

|5MEI£ (C o BO : 0. 4 nm/P d BO : 0. 6 n 
m) X20/Pd : 20nma, HI 4 d^WroBflJig 

[0078] ffimmfzmmms^ic&vzBnmcn&fi 

SJt (Oz/Ar) iCj:0»J»Lfc o 

[0 0 7 9] 1 <0MflttM£fl« 5 * (C^o 

(t6B7ciB2fctJ<05c*a>$**ti, ^®^J l 3<tl^1^ 
iC, ft^^W, EDXXt/SIMS«rfflPT«^tt(:» 
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[0 0 8 0] ±Elcisv^f^»L^:8a«a)a*lE»«C 

[008 1 ] H9J:9, O5c*^*WS0. 1 JJ^/o 

fc^^rEl 1 0ic^T o Bl 0*^M5J:5I^ S/N 
B-7-%a±-e**ttf, B5u*<0*W^##*T«SI*— 

[0082] «±<z>«»a>e> % «Ji«*iaak»ojBf*a[ 

S£0tj 7 icfcltS P d B OA»bft5T*Ji«>tt*tt-7-35 $ » 

[0083] <mmmi s >mmmi sxn. mmm% 
mmmxhzmwM<km\zB7cmRt*07cm&^ft£ 

£b\ZTi&mt LTP d k S i O2 £&I^B#;£1RL 20 

[00 84] «*IB»«t*^#Ji<oafiS;, flWUi. (C 
oBO:0. 4nm/PdBO:0. 6nm) X20/ 
Pd + Si02 : 20nmi:U HI 1 1 l-^i"#f@^is 

[0 0 8 5] -t LT> S^TJftJK^r. s i 02<n*—y . 

1 * little LTflsRLfco a*Tfl&K^«fiRtt*«itT* 

P d : 5 0%, S i O2 : 5 0%T^5 e 30 

[0086] £fc, tm\*tzM*Kmmfti <ommm% 

EH*B 5 + (cfctt 6 B 7C*R^05ciRo^*S:{t;*» 
tf\ EDX^S IMSidi^l^t^r^, Btc^CD 
3JS^%-Cfe«9, 05c*«>«-**tt, 0. 2 

[0 0 8 7] ±lEJC*5l^f^«Lfc«*ia»«E*l <OS 

[0 0 8 8] 1 5 "CftMH L fc«»E»J«tt: 1 tt. 40 

l£|W]^<£>3 1 d B ^l/^M^I^ttl^o wtL 
I*, Tll4tltPd + S i Oz &^TifeS 
^iici^ C o B O / P d B OflSttftGAI 5 

*u *<D»mt Lxm&s ^ x&±m^m'p\^. s/n 

[0 0 8 9] <H*«1 6 >Tltiiil^P t + S i O2 k 

Ltzzk&Ki*. mmmi 5 tmm^Lxm%tzmmt£ 50 
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[0 0 9 0] ±EJc*5^Tf^S!Ufc««E»«EfrwSii: 
[0 0 9 1 ] <Hffi#Jl 7>TlI^Au+Al 203«!r 
[0 0 9 2] JtE(ci*5V^Tff»LfcK*E»«!Efrwsa 
[0 0 9 3] <nifoffll 8>Tli^Ag+MgOir L 
[0 0 9 4] ±EJC^V^TfP»Lfe«*EftfflEfro*ii: 
[0 0 9 5] <3MKMl 9>T*JBSrRh+T i Oz £ 

Lfc:iswni, usswi 5 tmmizisxm^Lumi&fc 

[0 0 9 6] JiEtc43V>Tf^SlL^:a«eEfttttfr^Sii: 
[0 0 9 7] <*16«2 0>T*feJI& 1 r + L i O2 k 

LtizksxfVtes mmmi 5^ibi«i:l-ck*e»i# 

[0 0 9 8] JiEJ-*5V>-Cf^»L^:«aE»«C#:^Sa: 
*|fi!©ft8*Hc, SMf^/^X^JtS/NS:^ 
1zkz\?>^ HftMi 5 tlS]*^«i*^»fen^:o 

[0 0 9 9] <HtSff»j2 1 >TH!lS^P d + C a Ok L 
fcwtfiWMi, ^ft^Jl 5 i:l^«(-LT«ftE*jK*«r 

[0 10 0] ±EJ-*5V^Xf^»Lfe«ftE»«Cfl5:^B: 

ttkzz^ 5 t^co^*3&^e>ttfc 0 

[0101] <*»fl»J2 2 >T«i«:Pd + ZnOfc L 
5 i:l^«JcLXlKftE»«E#Sr 

[0102] ±Etc*3^rf^aSLfcK*E»iK»^« 
[0 1 0 3] <3MISW2 2>T»S«:Pd + Z rOtl 
[0 10 4] ±EJ-*5^r^»LfcK»E»8tft:(DSii: 
[0 1 0 5] <Hffi^J2 3 >T*tiiJf £:P d +Y2O3 k L 

[0106] ±EJ-*5t^xfp»Lfc«*E»iK*oaa: 
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[0 10 7] <m&&\2 4>TitiiJf 3rP d+HfOtl 

rait 

[0 10 9] <mmm2 5>T&m*P d+H foa 

[oiio] ±micte\,^xftML.tzm%mm$£fc<r>m\g. 

[0111] <Hft#]2 6 >TWm*P d + S i 3N4 £ 

[0112] ±&\z&\,^xftMLtzm%&m!&#<nmm 

[0 113] <Hfe#J2 7>TflilJf SrP t+AlNH 

fc^j^m, mmmi 5 kmm^'Lxmnmmmw^ 
[01 14] ±fd,\zte\,^xftMLtcm^mm!&fc<Dmw- 

[0115] <mmm2 s >Tmm*A u + bn^ ufc 

[0116] ±m^^^xi^mvtzm%mm^<Dmm. 

[0 117] < ^JS0*J 2 9 >Tifom&A g+T i N£ L 

f^Hwt nnsm 5 bmmz\sxm«LK»&#* 

[0118] ±iB«ciov^rfP«L^«[*iaftjBt*wSii: 
*|filioSBAHc, atJHS**!-^^ X0>JfcS/NSrH*< 

[0 119] <||j®#j3 0>Ttf!i)I£Rh + ZrN£L 

izztsmiz, mmmi 5 tmm^^xm%umm»^ 
[0120] ±Etc^v^-cf^»Lfc««[ta»«*<osii[ 

[0121] <^fe#J3 1 >T*««T I r+GaNa 

[0122] ±ia(c*3^-cf^KL^aft[ia»!jti*^SB: 
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[0 1 2 3] <Hffi#J3 2>T^I?:Pd + S iCH 

[0 12 4] ±E^S3V>-Cf^»L^i8tftE»«t*oSig: 
*^»B*Hc, XtWt#»/^X(0jfcS/N£B'< 

[0 12 5] <Hfi#J3 3>T*Ji&P t+TiCH 

10 [0126] Jil5^*5V>-Cf^Si Lfc«»IB««Eft:<DSB: 

5 km^<0$}£:i>mt>titz 0 
[0 12 7] <mm&l3 4>TJfcJi£rAu + Z r CH 

[0128] ±iB«c*5v^rf^»Lfe«ftia*fflC*^a 

[0 1 2 9] <H««3 5>T«IS:Ag+T aCH 

20 tczk&ftte. mmmi 5 kmmzLxm^mmmft* 

[0 13 0] ±E(c*3V^"Cff«LfclK«IEft«t(*:<oSi£ 
fcirC^ ^SS0*J 1 5 t^*oa^ 5 #«btb^o 

[0131] uu:, nmm 1 5 t^h^j 3 5 (nm^x 

«9 , TifcJ!^ Pd. Pt N A u , Ag, Rh, I t <D 

m>k±Ljjffi&<v&m<n<»ifrfrk. sio 2 . AI203, 

MgO, TiOz, Li20, CaO, ZnO, ZrO, 

Y2O3, H f omoMiktyKDMtitiK k<nfc&W&i>*b 

30 fc*»frW|SK Pt, Au, Pd.Ag.Rh. I r<£> 
ffi^S:*«Jt^JROlprtL35^, SisN4. A 1 N % B 
N, T i N > ZrN. G a N^<D^{fc4^Mftrt\ <t CD 
^-&fcf$h 3^ L < 12, Pt, A u , Pd, A g , Rh, 

i r<Dffi'bttffim<o&m<omtifrk, SiC, T i 

C, ZrC. T a cm<nmk%><nWM\ 

Id J; 0 6 r £ I- «fc "9 «JB«*ia»JB b ti s 9 

[0 1 3 2] <HKSM3 6 >Hffi0i|3 6TU TiHi^^ 
40 TtCN i F e T a ^*e>*Stt«tt««:«x., ^^±i-T 

[0 13 3] a*E»«fr^#»^»*. *rittt, (c 

oBO:0. 4nm/PdBO:0. 6 n m) X20/ 
(Pd + Si02) :20n m/N i w F e is T a s : 2 

OnmH, HI 2(C^-*-*ffi*it*»e>*SK*E»«t 

frl fcfBRLfc. 
[0 1 3 4] tt^tt/i^. N i ^-^y h t F 

e^-^fy hkT a h k t >t y 



(9) 



»M 2002-25032 



15 

tlo 

[0 13 5] *fc, f^SL^ttftGftKffl^aiJIttft 

tff> EDXMS I MStCj: VWl^tzt B5ni*£<7) 
$**fi, Otc^CO^*^. 0. 2 

[0 1 3 6] ±»CfcV^rf^S8Lfca«|B»«tft:i<0« 
#*fry Xwjfc S /N SrH^fctt*** 1 KGr-frT^ 

[0137] mmrn 3 6 oatxeftjK* i « 

t LtftlttlT'fcSN i 80 F e 15 TaslSrfflV^I 

[0 1 3 8] <HSS0ij3 7>i|fcf&t£Jf SrCoZ r t Lfc 
d i H»J 36t [h^c LTtt4KE«Kttfrfl3 

[0 13 9] ±IBfc*jir>TfPSSL5t«Bt»E»Kft:^»* 
tty^X^JfcS/NfcW^fc *Sg«3 6i:l^« 20 

[0 14 0] <**«3 8>»Ktti*FeNHfc: 

[0141] ±IBtc43^Tf1p«L^:aS»IB»jKffO«-^ 

[0142] ELL, 3 6 75M^«0*J 3 8 ^>»**» 

EflUI(c:|3f**EMEE<09»fNC*'J: 0fl«fct5r 
bb&Xt* *<n&m* s/N£fa_L£-t*:e>*x5^ 

[0143] <jt««>jti8«-ctt % wibaiemi-c 

[0 14 4] SXCft«#tt t ^S^Jl ^^(CLTf^ 
SLt 9 #S<^ftfig, MAIL (Co : 0. 4nm/P 
d:0. 6nm) X20/Pd : 20nmt U il 3 

[0 14 5] y % S?9—Jfv h fi, T*M 4 ffl 

Pd^-y^h, ««K«IS»Ji5ffl^fi, Co 
h&t/P d b£r/B^T, 2PaOAr 

[0 14 6] ±EI-^^Xff«LfcK«|B§»«(*:i«>a 

^<fctt*«r* i tcflH*T*-J-. s/NHt, Higi 

[0147] JtttM 1 ^fW L^KftEflWt* 1 14, H 
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[oi4 8] z.^-c\ itttwtsaswi ^(ootftcfttt 

(Transmission electron microscope : TEM) 

<Z)TEM-CO««»*S:l2ll 4tC. Itfe^J^T EMT*<7> 
ttlRtt*«rBI l 5 ^^-To it»«-Ctt, 

[0 14 9] Sfc, SnKWlO|SAttl|i0>«|3t«:m&^ 
(c-f 57t#)(c, K^M»ffiTEM^EDX^<t»J««rS:fT 
ofc„ EDX(OMS«ii5nmgS-e, H»»«TE 

^^^EDXCO^W^m^lll 7{C^ 

"To 

[0 1 5 0] i«»«P«6TEMlft^P>«:, ttfttt^HQ 

[0 15 1] ^fc, EDX^ h/l'&ttA&rt&ttA- 
3K#^"Cifc«-f Sir, B^aiXt^OTcSlttttSecll-eL 

[0 1 5 2] ^n^tO- <t *»W*S*I4, Btg* 

[0 15 3] 

«S«filE»«MM* IXJWttXEOT£ It, Ptl« 
t< {IP dJBtc oJB^*sS5£lcS!JiSnfcAX»^Bl 

se>^B&^osr$*urfts*a:«iBCE» 

J8l£«;L5fc&, «Hi«§[E»»l-*5tt6»»/^XAS 
[0 15 4] L^ot, #3BWK<fcfttf, JR9BMCE 
ix^ffi««EftJ-»9*K«E««tflcS:««i-5 w i *s 

[HI ]"*«W*9fflLfc»»E»«t*<o-«^9»ai 
[£12] *sn»Xffi Lfc«*WWI*W-«S:i*a 
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[13] *||W^afflLfc««IS»fflE#^)--«S:Jl»ia 

[0 7] BtcIKo^W^ S/N*0>B«*r»+4»ttBI 
[0 8] 0»*«>*#*4:S/N3flSJi#^5B5c*«>* 
[0 9] OtgHS^W**: S/Ni<fcBB«£^"r*H4ia 
[010] B7cX0>£W& S/N^_h#i"S07C9R<^ 
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[012] jll(6«3 6^fP«Lfc*«E»a*WJi«ia 
[013] Jtttff»J^fP»L^K«K««t*^Jl«5tSr^ 

[0i4] nife^j i «t EMt?eoas*s**^i-»aa 

[015] Jt««<Z5TEM-C<7>«S5te*«:^ , f-*Saa^ 

[016] |g H B H ^<7)EDX(O^W^m^^-r^0T* 

[017] ^ B e B ^£^EDXCO^^^^-r#ti0T* 

[018] jtlt«l<03B»j|WBTEM-e«>«i(l*S**:* 
^■MK9X*r*ti- 0 -C *> * 0 

1 tt«CftjtK#. 2 3 KM, 4 Tife 

■ « 5 WMMUEftJI. 6 7 «;8£*£S 



[01 ] 



[02] 



^^^^^^^ 




— PtBO:0.6nm 
— CoBO:0. Bnm 
— PtBO:0. 6nm 



— Co BO : 0. Giwn 
— PtBO:0.6nm 
— CoBO:0. Bnm 
— PtBO:0.6nm 
— CoBO:0.6nm 




— 4T*»(Pd:20nm) 
— 3tt*fl(Tl :lnm) 



^ — SMM(C:10nm) 

■ 



— PtBO: 0.6nii) 
— CoBO:0. 6nm 
— PtBO:0.6nm 





—Co BO: 0. 6nm 
— PtBO:0.6nro 
— CoBO:0. 6nm 
— PtBO:0.6nm 
— CoBO:0. Gnm 



4TiftJl(PdBO:20nm) 
SW«(TI:1im) 
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[03] 



[04] 



MHI(C:10nm) 




^^^^^^^ 




— PtBO:0.6nm 
— Co BO: 0. 6nm 
— PtBO:0.Gnm 



— Co BO: 0. 6nm 

— PtBO:0.6nm 
— Co BO: 0. 6nm 

— PtBO:0.6nm 
— Co BO: 0. 6nm 




—4 TfcJl (Au+SI0 2 : 20nm) 



7»«M{NIFe) 




— PdBO:0.6nm 
— CoBO:0.4nm 
— PdBO:0.6nm 



*PdB0:0. 6nm 
-CoBO:0.4nm 
-PdBO:0.6nm 
-CoBO:0.4nm 



5 

(CoBOfiX20 
,PdBOJiX20) 



4T%a(Pd:20nm) 



1, 13,14 
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0.2 



0.1 



00000000000000. 




00000000000000 
00000000000000. 



— PdBO:0.6nm 
— CoBO:0.4nm 
— PdBO:0.6nm 



— Pd BO: 0. 6 ran 
— Co BO: 0. 4 ran 
— PdBO:0,6nm 
— CoBO:0.4nm 



1.0 



10 



1 4] 



100 




5«JIB9CMI 

(CoBO*X20 
,PdBOAX20) 



—4 T*W ( Pd+S I0 Z : 20nm) 
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— PdBO:0. 6nm 
— Co BO ; 0. 4 nm 
— PdfiO:0.6nm 



0222222222222222222222200 
00000000000000 



— PdBO;0. 6nm 
— CoBO: 0. 4nm 
— PdBO: 0. 6nm 
— CoBO: 0. Arm 



— 4T*« ( Pd+S 10 2 : 20nm) 




(CoBOJlX20 
,PdBOJfX20> 



000000000000002. 




000000200000002. 
02222222222222222222222220. 



— Pd : 0. 6rvn 
— Co : 0. 4nm 
— Pd : 0. 6 ran 



— Pd : 0. 6nm 
— Co: 0.4nm 
— Pd: O.Snm 
^-Co : 0. 4 nm 
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(CoJ|X20 
,PdJlX20) 



~4TiM(Pd:20nm) 



9BM36 



Co 



II 6] 



Pd 



U.tiJl|, — , i n | ,,, 

0 1 2 
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